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Web Table 1.  Database Search Strategy 

Database Search Strings 

PubMed 
 
Dates Searched:   10/22/2017 – 04/02/2018 
 
Number of Results: 2,935 
 

1. (((((("People who inject drugs"OR "Injection drug users" 
OR "Injecting drug users" OR PWID OR IDU OR inject 
drugs[tw] OR injection drug use[tw] OR substance 
abuse[tw] OR injecting drug use[tw] OR intravenous 
drug use*[tw] OR injection drug use*[tw] OR 
injector[tw] OR IVDU[tw] OR injecting drug abuse[tw] 
OR injection drug abuse[tw] OR shooting gallery[tw] OR 
parenteral*[tw])) AND (Police[Mesh] OR "Law 
Enforcement"[Mesh] OR police*[tw] OR policing[tw] OR 
"law enforcement"[tw] OR “law enforcement 
officer”[tw] OR officer*[tw] OR cop[tw] OR structural 
determinant*[tw] OR structural factor*[tw] OR 
"criminal justice"[tw] OR "drug policy"[tw] OR "Social 
Justice"[Mesh] OR "Civil Rights"[Mesh] OR justice[tw] 
OR civil right*[tw] OR "Human Rights"[Mesh] OR "crime 
prevention"[tw] OR decriminali*[tw])) AND ( 
"1981/01/01"[PDat] : "2017/12/31"[PDat] ))) AND ( 
"1981/01/01"[PDat] : "2017/12/31"[PDat] )) 

 

Sociological Abstracts 
 
Dates Searched:  04/27/2018 – 06/26/2018 
 
Number of Results: 909 
 After Removing Duplicates: 857 

1. SU.EXACT (“injection drug use”) OR SU.EXACT("People 
who inject drugs") OR SU.EXACT("Injection drug users") 
OR SU.EXACT("Injecting drug users") OR PWID OR IDU 
OR SU.EXACT(“inject drugs”) OR SU.EXACT(“substance 
abuse”) OR SU.EXACT(“injecting drug use”) OR 
SU.EXACT(“intravenous drug use”) OR 
SU.EXACT(“injection drug use”) OR injector OR IVDU OR 
SU.EXACT(“injecting drug abuse”) OR SU.EXACT( 
“injection drug abuse”) OR SU.EXACT( “shooting 
gallery”) OR parenteral 
 

2. SU.EXACT(“Law Enforcement”) OR police OR policing 
OR SU.EXACT(“law enforcement”) OR SU.EXACT(“law 
enforcement officer”) OR officer* OR cop OR 
SU.EXACT(“structural determinant”) OR SU.EXACT( 
“structural factor”) OR SU.EXACT( “structural factors”) 
OR SU.EXACT( “criminal justice”) OR SU.EXACT( “drug 
policy”) OR SU.EXACT( “Social Justice”) OR 
SU.EXACT(“Civil Rights”) OR justice OR SU.EXACT(“civil 
right”) OR SU.EXACT( “Human Rights”) OR 
SU.EXACT(“crime prevention”) OR decriminali* 
 

3. #1 AND #2 
 

Embase 
 
Dates Searched:  06/30/2018 – 09/14/2018 
 
Number of Results: 3,040 

1. “injection drug use” OR "People who inject drugs" OR 
"Injection drug users" OR "Injecting drug users" OR 
PWID OR IDU OR “inject drugs” OR “substance abuse” 
OR “injecting drug use” OR “intravenous drug use” OR 
“injection drug use” OR injector OR IVDU OR “injecting 
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 After Removing Duplicates: 1,717 drug abuse” OR “injection drug abuse” OR “shooting 
gallery” OR parenteral OR (inject* NEXT/1 drugs) OR 
(intravenous NEXT/1 drugs):ab,ti 
 

2. “police”/exp OR “law enforcement”/exp OR “criminal 
justice”/exp OR (policing OR “law enforcement” OR 
“law enforcement officer” OR officer* OR cop OR 
“structural determinant” OR “structural factor” OR 
“structural factors” OR “criminal justice” OR “drug 
policy” OR “Social Justice” OR “Civil Rights” OR justice 
OR “civil right” OR “Human Rights” OR “crime 
prevention” OR decriminali*):ab,ti 
 

3. (1981:py OR 1982:py OR 1983:py OR 1984:py OR 
1985:py OR 1986:py OR 1987:py OR 1988:py OR 
1989:py OR 1990:py OR 1991:py OR 1992:py OR 
1993:py OR 1994:py OR 1995:py OR 1996:py OR 
1997:py OR 1998:py OR 1999:py OR 2000:py OR 
2001:py OR 2002:py OR 2003:py OR 2004:py OR 
2005:py OR 2006:py OR 2007:py OR 2008:py OR 
2009:py OR 2010:py OR 2011:py OR 2012:py OR 
2013:py OR 2014:py OR 2015:py OR 2016:py OR 
2017:py OR 2018:py) 
 

4. #1 AND #2 AND #3 
 

PsycINFO 
 
Dates Searched: 09/30/2018 – 10/20/2018 
 
Number of Results: 1,067 
 After Removing Duplicates: 723 

1. “injection drug user” OR “injecting drug” OR 
“intravenous drug” OR “injecting drugs” OR 
“intravenous substance” OR “people who inject drugs” 
OR “inject drugs” OR “injection drug use” OR “shooting 
gallery” OR “parenteral drug use” exp intravenous drug 
abuse/ OR exp intravenous drug use/ OR exp injection 
drug use/ OR IDU$1 OR IVDU$1 OR PWID$1 
 

2. “Law Enforcement” OR police OR policing OR “law 
enforcement” OR “law enforcement officer” OR 
officer* OR cop OR “structural determinant” OR 
“structural factor” OR “structural factors” OR “criminal 
justice” OR “drug policy” OR “Social Justice” OR “Civil 
Rights” OR justice OR “civil right” OR “Human Rights” 
OR “crime prevention” OR exp law enforcement/ OR 
exp criminal justice 
 

3. #1 AND #2 
 

SocINDEX 
 
Dates Searched: 11/02/2018 – 11/12/2018 
 
Number of Results: 461 

1. (“injection drug user” OR “injecting drug” OR 
“intravenous drug” OR “injecting drugs” OR 
“intravenous substance” OR  “people who inject drugs” 
OR “inject drugs” OR “injection drug use”) OR 
(“shooting gallery”) OR (“parenteral drug use”) OR (IDU 
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 After Removing Duplicates: 251 OR IVDU OR PWID) 
 

2. (“Law Enforcement” OR police OR policing OR “law 
enforcement” OR “law enforcement officer” OR 
officer* OR cop) OR (“structural determinant” OR 
“structural factor” OR “structural factors”) OR 
(“criminal justice”) OR (“drug policy”) OR SU(“Social 
Justice” OR “Civil Rights” OR justice OR “civil right” OR 
“Human Rights” OR “crime prevention”) 

 
3. #1 and #2 

 

Human Rights Watch 
 
Dates Searched: 12/09/2018 – 12/13/2018 
 
Number of Results: 24 
 After Removing Duplicates: 24 
 

1. "intravenous drug" OR "injection drug user" OR "people 
who inject drugs"  and "criminal justice" OR "law 
enforcement" OR police 

Amnesty International  
 
Dates Searched: 12/13/2018 – 12/14/2018 
 
Number of Results: 15 
 After Removing Duplicates: 15 
 

1. "intravenous drug" OR "injection drug user" OR "people 
who inject drugs"  and "criminal justice" OR "law 
enforcement" OR police 
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Web Appendix 1.  Coding and Data Extraction Form 

 

 

          Study ID                   Date 
________________         ____________ 
 

Initials of coder: ____ 

 

Decision on Data Abstraction (check one): 

Valid association between policing practices and HIV serostatus/risk behaviors among PWID _____ (eligible) 

No valid association between policing practices and HIV serostatus/ risk behaviors among PWID _____ (ineligible) 

Invalid study design (modeling, cost-effectiveness, ecological)     _____ (ineligible) 

No disaggregation between PWID and Non-PWID      _____ (ineligible) 

Qualitative data only          _____ (ineligible) 

 

I. MANUSCRIPT DETAILS 

 

(1) First Author: ____________________   (2) First five words of title:____________________ 

(3) Year published: __________________   (4) Journal:________________________________ 

 

II. STUDY CHARACTERISTICS 

a. Dates data collected: __________________  b. Location (city, country):____________________ 

c. Study population (circle all that apply):  

PWID Non-PWID FSW-PWID MSM-PWID FSW MSM Other: ____________________ 

d. Study design (circle one): 

Cross-sectional  Case control Prospective cohort Retrospective cohort Randomized controlled trial  

 Ecological Modeling Economic Analysis Other:___________ 

e. Name of study (if any): _______________ 

f. Recruitment methods (select all that apply) 

Respondent driven sampling Convenience sample Snowball sampling Street outreach  Flyers/posted 

advertisements Clinical outreach Mobile van Other:__________ 
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g. Total sample size: __________ 

h. Analytical sample size: __________ 

 

i. HIV testing (circle all that apply): 

Rapid test  Blood draw (vein) Dried blood spot Confirmatory test Self-report No HIV test  

 

j. Sex 

Male: _____________________(N,%) 

Female: _____________________(N,%) 

Transgender:___________________(N,%) 

 

k. Race/ethnicity 

Race/ethnicity (1):_____________________(N,%) 

Race/ethnicity (2):_____________________(N,%) 

Race/ethnicity (3):_____________________(N,%) 

Race/ethnicity (4):_____________________(N,%) 

 

III. HIV serostatus and risk behaviors (overall) 

 

 A. Time frame (ever, past month, etc.) B. N (%) 

(1) HIV seroprevalence   

(2) HIV self-reported prevalence   

(3) HIV incidence   

(4) HCV prevalence   

(5) HCV incidence   

(6) HIV/HCV co-infection   

(7) Shared syringe   

(8) Shared syringe at last injection   

(9) Receptive syringe sharing   

(10) Distributive syringe sharing   

(11) Shooting gallery attendance   

(12) Syringe exchange program attendance   

(13) Safe injection facility attendance   

(14) OST attendance   

(16) Frontloaded or backloaded syringe   

(17) Other:    
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IV. Policing behaviors (overall) 

 A. Time frame (ever,  
past month, etc.) 

B. N (%) 

(1) Clean syringe confiscated   

(2) Used syringe confiscated   

(3) Stopped   

(4) Arrested   

(5) Arrested for syringe possession   

(6) Arrested near syringe exchange program   

(7) Arrested near pharmacy   

(8) Arrested near OST clinic   

(9) Arrested for planted drugs   

(10) Beaten/hit   

(11) Paid police a bribe   

(12) Detained but not arrested by police   

(13) Other harassment   

(14) Referral to voluntary drug treatment or other health program   

(15) Referral to compulsory drug treatment or other health program   

(16) Didn't buy syringes due to fear   

(17) Avoided carrying syringes due to fear   

(18) Planted drugs   

(19) Police forced to buy back syringe   

(20) Police confiscation of ART and/or other medications   

(21) Rushed injection due to police presence   
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V. HIV risk by policing behaviors (frequencies only) 

NB: Row number must align with row number in Table IV! 

 HIV 
seroprevalence 

HIV self-
reported 

prevalence 

HIV 
incidence 

Shared 
syringe 

Shared 
syringe at 

last 
injection 

Receptive 
syringe 
sharing 

Distributive 
syringe 
sharing 

Shooting 
gallery 

attendance 

Syringe 
exchange 
program 

attendance 

Safe 
injection 
facility 

attendance 

OST 
attendance 

Shared 
injecting 

works 

Frontloading 
or 

backloading 

Other 

1 
Comp. 

 
Ref 

              

              

2  
Comp. 

 
Ref 

              

              

3  
Comp. 

 
Ref 

              

              

4  
Comp. 

 
Ref 

              

              

5  
Comp. 

 
Ref 

              

              

6  
Comp. 

 
Ref 

              

              

7  
Comp. 

 
Ref 

              

              

8  
Comp. 

 
Ref 

              

              

9  
Comp. 

 
Ref 

              

              

10  
Comp. 

 
Ref 

              

              

11                
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Comp. 
 

Ref 

              

12  
Comp. 

 
Ref 

              

              

13  
Comp. 

 
Ref 

              

              

14  
Comp. 

 
Ref 

              

              

15  
Comp. 

 
Ref 

              

              

16  
Comp. 

 
Ref 

              

              

17  
Comp. 

 
Ref 

              

              

18  
Comp. 

 
Ref 

              

              

19  
Comp. 

 
Ref 

              

              

20 
Comp 

 
Ref 

              

              

21 
Comp 

 
Ref 

              

              

Notes/comments (specify comparator and referent groups). 
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VI. HIV risk by policing behaviors (unadjusted odds ratio only and 95% CI) 

NB: Row number must align with row number in Table IV! 

 HIV 
seroprevalence 

HIV self-
reported 

prevalence 

HIV 
incidence 

Shared 
syringe 

Shared 
syringe at 

last 
injection 

Receptive 
syringe 
sharing 

Distributive 
syringe 
sharing 

Shooting 
gallery 

attendance 

Syringe 
exchange 
program 

attendance 

Safe 
injection 
facility 

attendance 

OST 
attendance 

Shared 
injecting 

works 

Frontloading 
or 

backloading 

Other 

1 
Comp. 

 
Ref 

              

              

2  
Comp. 

 
Ref 

              

              

3  
Comp. 

 
Ref 

              

              

4  
Comp. 

 
Ref 

              

              

5  
Comp. 

 
Ref 

              

              

6  
Comp. 

 
Ref 

              

              

7  
Comp. 

 
Ref 

              

              

8  
Comp. 

 
Ref 

              

              

9  
Comp. 

 
Ref 

              

              

10  
Comp. 

 
Ref 

              

              



11 
 

11  
Comp. 

 
Ref 

              

              

12  
Comp. 

 
Ref 

              

              

13  
Comp. 

 
Ref 

              

              

14  
Comp. 

 
Ref 

              

              

15  
Comp. 

 
Ref 

              

              

16  
Comp. 

 
Ref 

              

              

17  
Comp. 

 
Ref 

              

              

18  
Comp. 

 
Ref 

              

              

19  
Comp. 

 
Ref 

              

              

20 
Comp 

 
Ref 

              

              

21 
Comp 

 
Ref 

              

              

Notes/comments (specify comparator and referent groups). 
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VII. HIV risk by policing behaviors (adjusted odds ratio only and 95% CI) 

NB: Row number must align with row number in Table IV! 

 HIV 
seroprevalence 

HIV self-
reported 

prevalence 

HIV 
incidence 

Shared 
syringe 

Shared 
syringe at 

last 
injection 

Receptive 
syringe 
sharing 

Distributive 
syringe 
sharing 

Shooting 
gallery 

attendance 

Syringe 
exchange 
program 

attendance 

Safe 
injection 
facility 

attendance 

OST 
attendance 

Shared 
injecting 

works 

Frontloading 
or 

backloading 

Other 

1 
Comp. 

 
Ref 

              

              

2  
Comp. 

 
Ref 

              

              

3  
Comp. 

 
Ref 

              

              

4  
Comp. 

 
Ref 

              

              

5  
Comp. 

 
Ref 

              

              

6  
Comp. 

 
Ref 

              

              

7  
Comp. 

 
Ref 

              

              

8  
Comp. 

 
Ref 

              

              

9  
Comp. 

 
Ref 

              

              

10  
Comp. 

 
Ref 

              

              

11                
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Comp. 
 

Ref 

              

12  
Comp. 

 
Ref 

              

              

13  
Comp. 

 
Ref 

              

              

14  
Comp. 

 
Ref 

              

              

15  
Comp. 

 
Ref 

              

              

16  
Comp. 

 
Ref 

              

              

17  
Comp. 

 
Ref 

              

              

18  
Comp. 

 
Ref 

              

              

19  
Comp. 

 
Ref 

              

              

20 
Comp 

 
Ref 

              

              

21 
Comp 

 
Ref 

              

              

Notes/comments (for multivariable models, specify other variables that were adjusted). 
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Web Appendix 2.  Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies 

 

Criterion Yes No 
Other  

(CD, NR, NA)* 

1. Was the research question or objective in this paper clearly stated?    

2. Was the study population clearly specified and defined?    

3. Was the participation rate of eligible persons at least 50%?    

4. Were all the subjects selected or recruited from the same or similar populations 
(including the same time period)? Were inclusion and exclusion criteria for being in 
the study prespecified and applied uniformly to all participants? 

   

5. Was a sample size justification, power description, or variance and effect estimates 
provided?  

   

6. For the analyses in this paper, were the exposure(s) of interest measured prior to 
the outcome(s) being measured?  

   

7. Was the time frame sufficient so that one could reasonably expect to see an 
association between exposure and outcome if it existed? 

   

8. For exposures that can vary in amount or level, did the study examine different 
levels of the exposure as related to the outcome (e.g., categories of exposure, or 
exposure measured as continuous variable)? 

   

9. Were the exposure measures (independent variables) clearly defined, valid, 
reliable, and implemented consistently across all study participants? 

   

10. Was the exposure(s) assessed more than once over time?    

11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, 
and implemented consistently across all study participants? 

   

12. Were the outcome assessors blinded to the exposure status of participants?     

13. Was loss to follow-up after baseline 20% or less?    

14. Were key potential confounding variables measured and adjusted statistically for 
their impact on the relationship between exposure(s) and outcome(s)? 

   

Quality Rating (Good, Fair, or Poor) 

Rater #1 initials: 

Rater #2 initials: 

Additional Comments (If POOR, please state why): 

*CD, cannot determine; NA, not applicable; NR, not reported 
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Guidance for assessing the quality of observational cohort and cross-sectional studies 

 

The guidance document below is organized by question number from the tool for quality assessment of 

observational cohort and cross-sectional studies. 

 

Question 1. Research question 

Did the authors describe their goal in conducting this research? Is it easy to understand what they were 

looking to find? This issue is important for any scientific paper of any type. Higher quality scientific 

research explicitly defines a research question. 

 

Questions 2 and 3. Study population 

Did the authors describe the group of people from which the study participants were selected or 

recruited, using demographics, location, and time period? If you were to conduct this study again, would 

you know who to recruit, from where, and from what time period? Is the cohort population free of the 

outcomes of interest at the time they were recruited? 

 

An example would be men over 40 years old with type 2 diabetes who began seeking medical care at 

Phoenix Good Samaritan Hospital between January 1, 1990 and December 31, 1994. In this example, the 

population is clearly described as: (1) who (men over 40 years old with type 2 diabetes); (2) where 

(Phoenix Good Samaritan Hospital); and (3) when (between January 1, 1990 and December 31, 1994). 

Another example is women ages 34 to 59 years of age in 1980 who were in the nursing profession and 

had no known coronary disease, stroke, cancer, hypercholesterolemia, or diabetes, and were recruited 

from the 11 most populous States, with contact information obtained from State nursing boards. 

 

In cohort studies, it is crucial that the population at baseline is free of the outcome of interest. For 

example, the nurses' population above would be an appropriate group in which to study incident 

coronary disease. This information is usually found either in descriptions of population recruitment, 

definitions of variables, or inclusion/exclusion criteria. 

 

You may need to look at prior papers on methods in order to make the assessment for this question. 

Those papers are usually in the reference list. 

 

If fewer than 50% of eligible persons participated in the study, then there is concern that the study 

population does not adequately represent the target population. This increases the risk of bias. 
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Question 4. Groups recruited from the same population and uniform eligibility criteria 

 

Were the inclusion and exclusion criteria developed prior to recruitment or selection of the study 

population? Were the same underlying criteria used for all of the subjects involved? This issue is related 

to the description of the study population, above, and you may find the information for both of these 

questions in the same section of the paper. 

 

Most cohort studies begin with the selection of the cohort; participants in this cohort are then measured 

or evaluated to determine their exposure status. However, some cohort studies may recruit or select 

exposed participants in a different time or place than unexposed participants, especially retrospective 

cohort studies–which is when data are obtained from the past (retrospectively), but the analysis 

examines exposures prior to outcomes. For example, one research question could be whether diabetic 

men with clinical depression are at higher risk for cardiovascular disease than those without clinical 

depression. So, diabetic men with depression might be selected from a mental health clinic, while 

diabetic men without depression might be selected from an internal medicine or endocrinology clinic. 

This study recruits groups from different clinic populations, so this example would get a "no." 

 

However, the women nurses described in the question above were selected based on the same 

inclusion/exclusion criteria, so that example would get a "yes." 

 

Question 5. Sample size justification 

Did the authors present their reasons for selecting or recruiting the number of people included or 

analyzed? Do they note or discuss the statistical power of the study? This question is about whether or 

not the study had enough participants to detect an association if one truly existed. 

 

A paragraph in the methods section of the article may explain the sample size needed to detect a 

hypothesized difference in outcomes. You may also find a discussion of power in the discussion section 

(such as the study had 85 percent power to detect a 20 percent increase in the rate of an outcome of 

interest, with a 2-sided alpha of 0.05). Sometimes estimates of variance and/or estimates of effect size 

are given, instead of sample size calculations. In any of these cases, the answer would be "yes." 

 

However, observational cohort studies often do not report anything about power or sample sizes 

because the analyses are exploratory in nature. In this case, the answer would be "no." This is not a 

"fatal flaw." It just may indicate that attention was not paid to whether the study was sufficiently sized 

to answer a prespecified question–i.e., it may have been an exploratory, hypothesis-generating study. 
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Question 6. Exposure assessed prior to outcome measurement 

This question is important because, in order to determine whether an exposure causes an outcome, the 

exposure must come before the outcome. 

 

For some prospective cohort studies, the investigator enrolls the cohort and then determines the 

exposure status of various members of the cohort (large epidemiological studies like Framingham used 

this approach). However, for other cohort studies, the cohort is selected based on its exposure status, as 

in the example above of depressed diabetic men (the exposure being depression). Other examples 

include a cohort identified by its exposure to fluoridated drinking water and then compared to a cohort 

living in an area without fluoridated water, or a cohort of military personnel exposed to combat in the 

Gulf War compared to a cohort of military personnel not deployed in a combat zone. 

 

With either of these types of cohort studies, the cohort is followed forward in time (i.e., prospectively) 

to assess the outcomes that occurred in the exposed members compared to nonexposed members of 

the cohort. Therefore, you begin the study in the present by looking at groups that were exposed (or 

not) to some biological or behavioral factor, intervention, etc., and then you follow them forward in 

time to examine outcomes. If a cohort study is conducted properly, the answer to this question should 

be "yes," since the exposure status of members of the cohort was determined at the beginning of the 

study before the outcomes occurred. 

 

For retrospective cohort studies, the same principal applies. The difference is that, rather than 

identifying a cohort in the present and following them forward in time, the investigators go back in time 

(i.e., retrospectively) and select a cohort based on their exposure status in the past and then follow 

them forward to assess the outcomes that occurred in the exposed and nonexposed cohort members. 

Because in retrospective cohort studies the exposure and outcomes may have already occurred (it 

depends on how long they follow the cohort), it is important to make sure that the exposure preceded 

the outcome. 

 

Sometimes cross-sectional studies are conducted (or cross-sectional analyses of cohort-study data), 

where the exposures and outcomes are measured during the same time frame. As a result, cross-

sectional analyses provide weaker evidence than regular cohort studies regarding a potential causal 

relationship between exposures and outcomes. For cross-sectional analyses, the answer to Question 6 

should be "no." 

 

Question 7. Sufficient time frame to see an effect 

Did the study allow enough time for a sufficient number of outcomes to occur or be observed, or 

enough time for an exposure to have a biological effect on an outcome? In the examples given above, if 

clinical depression has a biological effect on increasing risk for CVD, such an effect may take years. In the 
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other example, if higher dietary sodium increases BP, a short time frame may be sufficient to assess its 

association with BP, but a longer time frame would be needed to examine its association with heart 

attacks. 

 

The issue of time frame is important to enable meaningful analysis of the relationships between 

exposures and outcomes to be conducted. This often requires at least several years, especially when 

looking at health outcomes, but it depends on the research question and outcomes being examined. 

 

Cross-sectional analyses allow no time to see an effect, since the exposures and outcomes are assessed 

at the same time, so those would get a "no" response. 

 

Question 8. Different levels of the exposure of interest 

If the exposure can be defined as a range (examples: drug dosage, amount of physical activity, amount 

of sodium consumed), were multiple categories of that exposure assessed? (for example, for drugs: not 

on the medication, on a low dose, medium dose, high dose; for dietary sodium, higher than average U.S. 

consumption, lower than recommended consumption, between the two). Sometimes discrete 

categories of exposure are not used, but instead exposures are measured as continuous variables (for 

example, mg/day of dietary sodium or BP values). 

 

In any case, studying different levels of exposure (where possible) enables investigators to assess trends 

or dose-response relationships between exposures and outcomes–e.g., the higher the exposure, the 

greater the rate of the health outcome. The presence of trends or dose-response relationships lends 

credibility to the hypothesis of causality between exposure and outcome. 

 

For some exposures, however, this question may not be applicable (e.g., the exposure may be a 

dichotomous variable like living in a rural setting versus an urban setting, or vaccinated/not vaccinated 

with a one-time vaccine). If there are only two possible exposures (yes/no), then this question should be 

given an "NA," and it should not count negatively towards the quality rating. 

 

Question 9. Exposure measures and assessment 

Were the exposure measures defined in detail? Were the tools or methods used to measure exposure 

accurate and reliable–for example, have they been validated or are they objective? This issue is 

important as it influences confidence in the reported exposures. When exposures are measured with 

less accuracy or validity, it is harder to see an association between exposure and outcome even if one 

exists. Also as important is whether the exposures were assessed in the same manner within groups and 

between groups; if not, bias may result. 
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For example, retrospective self-report of dietary salt intake is not as valid and reliable as prospectively 

using a standardized dietary log plus testing participants' urine for sodium content. Another example is 

measurement of BP, where there may be quite a difference between usual care, where clinicians 

measure BP however it is done in their practice setting (which can vary considerably), and use of trained 

BP assessors using standardized equipment (e.g., the same BP device which has been tested and 

calibrated) and a standardized protocol (e.g., patient is seated for 5 minutes with feet flat on the floor, 

BP is taken twice in each arm, and all four measurements are averaged). In each of these cases, the 

former would get a "no" and the latter a "yes." 

 

Here is a final example that illustrates the point about why it is important to assess exposures 

consistently across all groups: If people with higher BP (exposed cohort) are seen by their providers 

more frequently than those without elevated BP (nonexposed group), it also increases the chances of 

detecting and documenting changes in health outcomes, including CVD-related events. Therefore, it 

may lead to the conclusion that higher BP leads to more CVD events. This may be true, but it could also 

be due to the fact that the subjects with higher BP were seen more often; thus, more CVD-related 

events were detected and documented simply because they had more encounters with the health care 

system. Thus, it could bias the results and lead to an erroneous conclusion. 

 

Question 10. Repeated exposure assessment 

Was the exposure for each person measured more than once during the course of the study period? 

Multiple measurements with the same result increase our confidence that the exposure status was 

correctly classified. Also, multiple measurements enable investigators to look at changes in exposure 

over time, for example, people who ate high dietary sodium throughout the follow-up period, compared 

to those who started out high then reduced their intake, compared to those who ate low sodium 

throughout. Once again, this may not be applicable in all cases. In many older studies, exposure was 

measured only at baseline. However, multiple exposure measurements do result in a stronger study 

design. 

 

Question 11. Outcome measures 

Were the outcomes defined in detail? Were the tools or methods for measuring outcomes accurate and 

reliable–for example, have they been validated or are they objective? This issue is important because it 

influences confidence in the validity of study results. Also important is whether the outcomes were 

assessed in the same manner within groups and between groups. 

 

An example of an outcome measure that is objective, accurate, and reliable is death–the outcome 

measured with more accuracy than any other. But even with a measure as objective as death, there can 

be differences in the accuracy and reliability of how death was assessed by the investigators. Did they 
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base it on an autopsy report, death certificate, death registry, or report from a family member? Another 

example is a study of whether dietary fat intake is related to blood cholesterol level (cholesterol level 

being the outcome), and the cholesterol level is measured from fasting blood samples that are all sent 

to the same laboratory. These examples would get a "yes." An example of a "no" would be self-report by 

subjects that they had a heart attack, or self-report of how much they weigh (if body weight is the 

outcome of interest). 

 

Similar to the example in Question 9, results may be biased if one group (e.g., people with high BP) is 

seen more frequently than another group (people with normal BP) because more frequent encounters 

with the health care system increases the chances of outcomes being detected and documented. 

 

Question 12. Blinding of outcome assessors 

Blinding means that outcome assessors did not know whether the participant was exposed or 

unexposed. It is also sometimes called "masking." The objective is to look for evidence in the article that 

the person(s) assessing the outcome(s) for the study (for example, examining medical records to 

determine the outcomes that occurred in the exposed and comparison groups) is masked to the 

exposure status of the participant. Sometimes the person measuring the exposure is the same person 

conducting the outcome assessment. In this case, the outcome assessor would most likely not be 

blinded to exposure status because they also took measurements of exposures. If so, make a note of 

that in the comments section. 

 

As you assess this criterion, think about whether it is likely that the person(s) doing the outcome 

assessment would know (or be able to figure out) the exposure status of the study participants. If the 

answer is no, then blinding is adequate. An example of adequate blinding of the outcome assessors is to 

create a separate committee, whose members were not involved in the care of the patient and had no 

information about the study participants' exposure status. The committee would then be provided with 

copies of participants' medical records, which had been stripped of any potential exposure information 

or personally identifiable information. The committee would then review the records for prespecified 

outcomes according to the study protocol. If blinding was not possible, which is sometimes the case, 

mark "NA" and explain the potential for bias. 

 

Question 13. Follow-up rate 

Higher overall follow-up rates are always better than lower follow-up rates, even though higher rates 

are expected in shorter studies, whereas lower overall follow-up rates are often seen in studies of longer 

duration. Usually, an acceptable overall follow-up rate is considered 80 percent or more of participants 

whose exposures were measured at baseline. However, this is just a general guideline. For example, a 6-

month cohort study examining the relationship between dietary sodium intake and BP level may have 

over 90 percent follow-up, but a 20-year cohort study examining effects of sodium intake on stroke may 

have only a 65 percent follow-up rate. 



21 
 

 

Question 14. Statistical analyses 

Were key potential confounding variables measured and adjusted for, such as by statistical adjustment 

for baseline differences? Logistic regression or other regression methods are often used to account for 

the influence of variables not of interest. 

 

This is a key issue in cohort studies, because statistical analyses need to control for potential 

confounders, in contrast to an RCT, where the randomization process controls for potential 

confounders. All key factors that may be associated both with the exposure of interest and the 

outcome–that are not of interest to the research question–should be controlled for in the analyses. 

 

For example, in a study of the relationship between cardiorespiratory fitness and CVD events (heart 

attacks and strokes), the study should control for age, BP, blood cholesterol, and body weight, because 

all of these factors are associated both with low fitness and with CVD events. Well-done cohort studies 

control for multiple potential confounders. 

 

Some general guidance for determining the overall quality rating of observational cohort and cross-

sectional studies 

 

The questions on the form are designed to help you focus on the key concepts for evaluating the 

internal validity of a study. They are not intended to create a list that you simply tally up to arrive at a 

summary judgment of quality. 

 

Internal validity for cohort studies is the extent to which the results reported in the study can truly be 

attributed to the exposure being evaluated and not to flaws in the design or conduct of the study–in 

other words, the ability of the study to draw associative conclusions about the effects of the exposures 

being studied on outcomes. Any such flaws can increase the risk of bias. 

 

Critical appraisal involves considering the risk of potential for selection bias, information bias, 

measurement bias, or confounding (the mixture of exposures that one cannot tease out from each 

other). Examples of confounding include co-interventions, differences at baseline in patient 

characteristics, and other issues throughout the questions above. High risk of bias translates to a rating 

of poor quality. Low risk of bias translates to a rating of good quality. (Thus, the greater the risk of bias, 

the lower the quality rating of the study.) 
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In addition, the more attention in the study design to issues that can help determine whether there is a 

causal relationship between the exposure and outcome, the higher quality the study. These include 

exposures occurring prior to outcomes, evaluation of a dose-response gradient, accuracy of 

measurement of both exposure and outcome, sufficient time frame to see an effect, and appropriate 

control for confounding–all concepts reflected in the tool. 

 

Generally, when you evaluate a study, you will not see a "fatal flaw," but you will find some risk of bias. 

By focusing on the concepts underlying the questions in the quality assessment tool, you should ask 

yourself about the potential for bias in the study you are critically appraising. For any box where you 

check "no" you should ask, "What is the potential risk of bias resulting from this flaw in study design or 

execution?" That is, does this factor cause you to doubt the results that are reported in the study or 

doubt the ability of the study to accurately assess an association between exposure and outcome? 

 

The best approach is to think about the questions in the tool and how each one tells you something 

about the potential for bias in a study. The more you familiarize yourself with the key concepts, the 

more comfortable you will be with critical appraisal. Examples of studies rated good, fair, and poor are 

useful, but each study must be assessed on its own based on the details that are reported and 

consideration of the concepts for minimizing bias. 

 

 

Source: https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools. 
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Web Figure 1.  Global Distribution of Countries with Reported Injection Drug Use and Measured 

Association Between Policing Practices and HIV Seroprevalence or Injection Risk Behavior Included in the 

Review 

 


